May, 1889,

MONTHLY WEATHER REVIEW.

113

Charlotte, N. C.,23d: frost is reported from the surronnding
country. Some cotton is reported killed by it.

Columbus, Bartholomerw Co., Ind., 24th : a heavy frost occurred |
here last night, which did cousiderable damage to fruit and
vegetables. The wheat, which is heading out, is somewhat:
injured.— Oswego, N. Y., Daily Times, May 24.

Wabash, Ind.: great damage was done to the corn and po-
tato crops in this vicinity by the freeze during the nightof the
22-23d. The corn plants are brown and withered, and the
crop will be cut short, if replanting to a large extent may not
be required. The weather is the coldest ever known at this
season.— Rochester, N. Y., Democrat and Chronicle, May 25.

Marquette, Mich., 25th: heavy frost occurred during the night,
causing some damage to vegetation,

7 Dover, Strafford Co., N. H.,27th: there was a heavy frost in
this vicinity yesterday morning, doing great damage to crops.— |
Rochester, N. Y., Union and Advertiser, May 27.

Detroit, Mich.: reports from Holland, Pontiac, Cadillac, Bat-
tle Creek, and Galesburgh, Mich., state that a very damaging
frost occurred on the morning of the 28th. Corn, fruit, and
garden vegetables were killed, and potatoes, clover, wheat,
and rye seriously injured. Much ot the corn will have to be
replanted. Ice formed in places one-half inch thick.—Detroit
Tribune, May 29.

Milwaukee, Wis., 28tk.: reports from Plymouth, Oshkosh,,
Ellsworth, Delavan, Fort Atkinson, and Palmyra, Wis., show !
that the frost which occurred during the morning was very
destructive to small fruit, corn, garden vegetables, etc. The
frost-bitten section is quite wide-spread.—The (Milwaukee)
Evening Wisconsin, May 28.

Alpena, Mich : frost on the mornings of the 28th and 29th did
considerable damage to vegetation, trees, and garden truck.

Jamestown, Chautanqua Co., N. X., 20th: frost did immense
d@ma-ge in western New York and northern Penusylvania last
night. Reports show that the damage to grass, wheat, pota-
toes, flowers, and vegetables is inestimable. Farmers have
already commenced replanting such crops as will have time to
mature.— Cleveland Reader and Herald, May 30. :

Rochester, N. Y., 29tk : reports from Medina, Chili Station,
Warsaw, North Cohocton, Mount Morris, Buffalo, and Albany,
N. Y., state that the frost of last night caused much damage
to early crops at those places. Fruit also suffered severely.—
Rochester, N. Y., Post Express, May 29.

Erie, Pa.: the frost on the morning of the 29th injured vege-
tation seriously.

- Memphis, Tenn.: the frost which occurred on the morning of
the 31st was general throughout this section, and will prove
disastrous to young cotton in the lowlands.

Saint Paul, Minn.: reports show that the frost during the
last four days of the month was general and very destructive
throughout the state. All tender plants were ruined; corn
was badly hurt, and, in some places, even oats and wheat

!showed the effects of it.

Milwaukee, Wis., 31st: frosts and cold weather during the

:month have caused slight damage in this vicinity to straw-
: berries, vegetables, etc,

In the interior and northern portions
of the state the damage was considerable, and will necessi-
tate the replanting of corn, tobacco, and other crops in many
places.

LIMITS OF FREEZING WEATHER.

The southern and western limits of freezing weather for

May, 1889, are shown on chart ii. A line representing the
southern limit is traced from north-central New England south
of west over the lower lakes to southern Michigan, and thence
northwestward to Duluth, Minn., where it recurves southwest-
warad to sonthwestern New Mexico. Alineshowing the western
limit of freezing weather is traced from east-central Arizona
northwestward to southwest Oregon where it curves to the
east and southeast over northwestern Utah, and is thence con-
tinued northward over western Montana into the British Pos-
sessions.
_As compared with the preceding month the southern limit of
freezing weather east of the Missouri Valley averages about 5°
further north; in New Mexico and Arizona it is about the
same; while over the plateau regions, north of the fortieth
parallel, the western limit is about 5° further east.

PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United States and jority of stations in Arizona, south of the thirty-fifth parallel,
Canada for May, 1889, as determined from the reports of 'and in adjoining parts of California and New Mexico no rain-

over 2,000 stations, is exhibited on chartiii. In the table of
miscellaneous meteorological data the total precipitation and|
the departure from the normal are given for each Signal Ser- ’
Vice station. The figures opposite the names of the geograph-
ical distriets in the columns for precipitation and departure |
-from the normal show, respectively, the averages for the sev-,
eral districts. The normal for any district may be found by
a.dding the departure to the current mean when the precipita-
tion is below the normal and subtracting when above.
In May, 1889, the precipitation was greatest from central
ennsylvania southward to central Virginia, where it geu-
erally exceeded ten inches, the greatest depth of rainfall in;
that section, 12.41 inches, being reported at McConnellsburgh,
2.5 in west-central Illinois, 10.63 inches were recorded for
hite Hall; in central Missouri, along the Missouri River,
14.35 inches fell at New Frankford; in east-central Kansas
12.14 inches fell at Lebo, and at one station, Orescent City,
n the extreme northwest part of California, 10.91 inches were
Téported. The smallest precipitation east of the Rocky Moun-
tains was reported at Cedar Keys, Fla., where the total rain-
fall for the month was less than 0.01 of an inch, and at sta-
ons in the Rio Grande Valley and northeastern Dakota, where
less than one-half inch fell. In the Rocky Mountain and pla-
tean regions the rainfall exceeded three inches at stations in
Céntral Colorado and northern Montana, and in adjoining
- Parts of western Oregon and Washington Territory the total
Precipitation for the month exceeded four inches. At a ma-
2

fall was reported. Along the Pacific coast the precipitation -
for the month varied from ten inches, or more, on the extreme
northern coast of California, to less than two inches in northern
Washington Ter., and to 6.03 of an inch at San Diego, Cal.
The precipitation for May, 1889, generally averaged above
the normal in districts lying north of the thirty-fifth parallel,
except from the Missouri valley southward to northern Texas,
in Maine, the Canadian Maritime Provinces, the Saint Law-
rence valley, the eastern lower lake and the mnorthern upper
lake regions, northern Wisconsin, and Minnesota. K where it
was deficient. Over a greater portion of the c§mmtry lying
south of the thirty-fifth parallel the precipitation was below
the normal. The greatest departures above the normal oc-
curred in the middle Atlantic states, the most marked excess,
7.21 inches, being noted at Washington, D. C. In the Mis-
souri Valley, embracing portions of Missouri and Xansas,
the total for the month exceeded the normal by more than
four inches; in- the southeastern part of Washington Ter-
vitory by more than three inches; on the southeast coast
of New England, and in the Sacramento Valley, California,
by more than two inches. The greatest departures below
the normal occurred over the porthern extremity of Texas,
and in the extreme southern part of the Mississippi Valley,
where they amounted to more than four inches. At stations
in the Missouri Valley, along the west Gulf and a part of the
south Atlantic and Florida coasts the rainfall for the month
was three inches, or more, below the normal, while in adjoin-
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ing parts of Maine and New Brunswick and on the east Gulf
coast the deficiences exceeded two inches.

In districts where the precipitation was in excess the aver-
age percentages above the normal were about as follows: New
England, 10 per cent.; middle Atlantic states, 52 per cent.;
Ohio valley and Tennessee, 11 per cent.; lower lake region,
5 per cent. ; upper lake region, 4 per cent.; upper Mississippi
valley, 3 per cent.; extreme Northwest, 7 per cent.; north-
eastern slope of the Rocky Mountains, 26 per cent.; northern
plateau region, 94 per cent.; middle plateau region, 33 per
cent.; north Pacific coast, 4 per cent.; middle Pacific coast,
251 per cent. In districts where the precipitation was below
the normal the percentages of the normal precipitation were
about as follows: South Atlantic states, 62 per cent.; Florida,
18 per cent.; east Gulf states, 44 per cent.; west Gulf states,
55 per cent.; Rio Grande Valley, 21 per cent.; southeastern
slope of the Rocky Mountains, 84 per cent.; middle eastern
slope of the Rocky Mountains, 61 per cent.; southern plateau
region, 6 per cent.; south Pacific coast, 87 per cent.

Among noteworthy features of the precipitation of the month
were the excessive rainfall on the middle Pacific coast, where
about three and one-half times the usual amount for May fell,
and where in the preceding month only about one-half of the
normal precipitation for April was recorded; the heavy rain-
fall in the middle Atlantic states, where the precipitation was
about 50 per cent. in excess of the May average, and where
for the preceding month nearly double the usual amount for
April fell; the great deficiency in rainfall in the southern
plateau region, where but about 6 per cent. of the normal
amount was reported, and where in the preceding month only
about one-third of the normal amount for April was reported ;
the marked deflciency in the Rio Grande Valley, where about
one-fifth of the normal rainfall for May occurred, and where in
the preceding month there was an excess of about 250 per
cent. The deficiency in rainfall for Florida, the east and west
Gulf states for April, 1889, continues, the amount noted for
the current month in Florida being but about one-fifth of the
normal for May.

A discussion of the remarkable rainfall and floods in sections
of the middle states appears in this REVIEW, and a compari-
son of excessive monthly, daily, and hourly rainfalls with
those for the corresponding month of previous years is given
under the heading “ Excessive Precipitation.”

DEVIATIONS FROM AVERAGE PREOCIPITATION.

The following table shows for certain stations, as reported
by voluntary observers, (1) the average precipitation for a
series of years; (2) the length of record during which the ob-
servations have been taken and from which the average has
been computed; (3) the total precipitation for May, 1889;
(4) the departure of the current month from the average;
(6) and the extreme monthly precipitation for May during
the period of observation and the years of occurrence :
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£ 4 a o (s) Extreme monthly precip-
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State and station.| County. g’.: 5;:0 =8| %¢ Greatest. Lesst.
£2 8138 | g°
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= 5 |® = Am't.| Year. | Am't. {Yenr.
: } i } :
Arkansas. | |Inches| ¥ears| fnches: Inches. Inches Inches. !
Lead Hill........; Boone.......: 6.8 7|532|—1.53 10.56 | 1882 2.04 1886
California. | | i (1857
Bacramento......| S8acramento .! 0.65 39 | 3.65 | +3.00: 3.65 1889 0.00 {1873
Colorado. . 188,
Fort Lyon ....... Bent.........| 1.97 19 | 1.09 | —0.88 | 4.84 1867 0.14 ;362
Connecticut. i .
Midd};noyvn ..... | Middlesex...| 3.81 27 | 3.33 | —0.48 | 7.63 1868 0.2z | 1887
Merritt’s Island .| Brevard ..... 3.87 12 | 1.30 | —2.57 | 8.71 1879 0.88 | 1856
Georgia.
ForsyIth..... ...j Monroe,..... 2.8 15 | 1.98 | —1.00 | 6.47 1885 0.45 | 1877
3101,
Peoria .....c.....! Peoria . .....| 3,99 [ 33| 3.92 | +0.13 [10.73 1858 |  0.93 | 18:
Riley ..vceveennne ! McHenry....| 3.78 38 | .09 | +0.31 |15.46 1851 0.54 xsgg
Indiana. c
Logansport..... | Cass.,....... 4- 16 | 6.51 ix.m 11.13 18 2. 1881
VeVaY.1eooneoesss| SWitzerland , 3%2 24 | 6.17 | +2.35 l1r.80 xsgg o.gg 1874

Deviations from average precipitation—Continued.
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.1 8 .8 .8 (s) Extreme monthly precip-
e g A& | & itation for May.
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8tate and station. ounty. ?ﬁ ,_;:.0 3% & E Greatost. Least.
251518 | &7 .
EE ','; G) = Am't.‘ Yeoar. | Am’t. | Yeur.
- i !
Towa. Inches| Years i Inches| Inches. lncha! Inches.
e . 17 | 418 .71 | 7.89 | 1880 0.76 | 1874
. 34 | 4-56 9g 7.97 1 1858 0.76 | 1874
.| Harrison ....| 4.46 23| 3-28 | —1.18 |11.00 | 1877 .10 ! 1874
Lawrence ........ Douglas ..... 4-07 23 | 8.27 | 44.20 | 8.27 1889 f.12 ¢ 1887
Wellington ...... Sumner...... 4-.89| 103.29 | —1.60 | 9.37 1 1881 | o0.88. 1886
Louisiana. i
Gmndﬂ(}opeau ....| St. Landry ..j 6:75 6031 | —6.54 14.03 | 1884 | o.21 ! 1889
aine. - J
Gardiner .... .... Kennebec ...| 3-72 50 | 2054 | —1.18 |11.76 1850 0.36 . 1852
Maryland. i i
Cumberfand . .... Allegany ....| 2.82| 17 |7-02| +4.20| 7.02| 1839 | o.30, 1875
Massachusetts. X . |
Ambherst.... .| Hampshire..| 3.87 53 14.18 -30 | 8.72 1850 0.75 | 1887
Newburyp .| Besex .......; 3:67 | 10 /4-13 -46 | 5.58 | 1888 | 1.19| 1880
Bomerseét Bristol ,..... 3.45 16 | 579 | +2.34 | 5.79 1889 1.08 | 1880
Michwgan.

Kalamsazoo.......| Kalamazoo..| 4.04 13 | 4.86 .82 1 6,38 1883 1.44 | 1885
'l‘ho]l,'&wille ....... Lapeer ..... .| 3-30 12 | 4.48 1.18 | 5.64 1883 1.37 | 1881
innesota. i

innennoli in.... 3.46| 2313.c6 . . 1879
anbe!gg?al’;;..... Hennepin....! 3-4 313 —0.40 [ 6.21 {1888 0.07 i 18§6
Fort Shaw ....... LewisaClarke| 2.01 19 [ 1.50 | —0.51 | 7.19 1876 0.36 . 1872

New Hampshire !
Hanover .. .| Grafton.,..... 3.19 | 43| 1.84 | —1.35] 7.37 1850 | o0.55 1852
New Jerses .
Moorestown ..... Burlington ..| 3.88 | 26| 4.59 | 0,71 | 7.38 1 1867 | o0.65 1880
South Orange ....| Essex .,.....| 3-03 18 | 3.25 | 40.22 | 6.46 1888 0.41 = 1880
New York. o s o6 | 40.67
Cooperstown.....| Otsego.......| 3-29 353 . 7-38 186 0.36 18
Palermo ......... BWOZO.00ess 2.66 35| 1-17 | —I.49 | 6.90 186; o-io 18;2
North Carolina. s 17 | 6.60 | + | 1881
........... veere; 4o . T. .
Lenonrom.o' Caldwell 4-85 75 |[11.50 1873 1.60 |{1883
N. Lewisburgh ..| Champaign ..| 3-81 17 1 2.75 | —1.06 | 7.95 ! 1882 1.55 | 18
Waus&m ........ Fultog & 3.94| 17(8.22 | 44.28 |8.22 . 1889 1?2 I 18;?
egon .
Albany . .| Linn... 12 | 3.05 »27 | 5-70 1879 0.89 1884
Eola ... .| Polk... 19 1 2.77 282 | 5.94 | 1879 | 0.42 0 1884
D {:emw w 8 19 | 4.72 '

yberry «.ecocaee ayne ......| 2.82 . 1.90 | 5.19 1882 0.36 8
Grampian Hills.. Clegrﬂeld.... 3-77 17 11.60 83 [11.60 ! 1889 x.gs ;&%g
Wellsborough ...| Tioga...... oo| 5+20 | 10| 3-45|—0.75|9-36 | 18843 | 1.5r 1886

South Carolina. : |
Statesburgh ..... Sumter..... .| 3-64 8|3.30| —0.34 | 6.68 | 1888 1.24 | 1882

Tennessee. | :
Austin....o.ee. Wilson...... 33| 21365 |40.34 | 8.4q0! 1882| 1.44° 1877
Mllané‘é... .| Gibson ...... 3-43 6247 | —0.06|4.98; 1884 | 1.g0; 1888
as. !

Fort Concho .| Tom Green..| 2-73 151 2.28 | —0.45 | 9.83 l 1 0.00 | 1876
New Ulm .| Austin ......| 5-86 16| 2.52 | —3.34 [15.25 xggz 0.05 | 1856
Vermoni ' !
Suaﬂ;%.;;d [T Orange ......| 296 | 16| 3.60 ] 40.64 | 4.55 i 1884 | 0.0 | 1877

inia. : | .
Bird's Nest ......| Northampton| 3-64 | 201 3-75 | 40.11 [ 7.85 , 1885 o.50: 1879
M d?’uconmn. p 8 ! :
adison ....... ..| Dane ..,.... .| 305 21§ 3.28 | —oO. 8.39 | .00 0
o eiom. 37 39 1858 1.09 187
Fort Townsend..| Jefferson ....| 1-97 15 I 2.45 | 40.48 | 7.81 1875 o.6r . 1888
Table of excessive precipitation, May, 1889,
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25 | Nhohee 25 | Reinfallof 1 inch,
B more, in 24 or more, in one
S hours. hour.
8tate and statjon. »8
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I=R-] P . o @ .
Ss g z |E|E | %
== < Q S |E &
. California Inches. | Inches, Inches; h.m.
Crescent City .......... vesessonsens . 1091 |evusaas ofesacees elovanssfane vosfoe
Grass Valley
Susanville..coeeririniiennnnse
Color,
Denver (Jesuit College
Da%:o
Wol80Y.ceoveaenes
]
Kendall Green ..... 0.73 | 3.12 ar .
Washington City ... 10.69 | 2.38 3t |.
Washington Barracks 10:01 veeorovnfennnrean's
Florida. | {
Jupiter ......... ceeet rarenes vevrseennas T PR AN P P | ro1s |1 o0 28
Tallahassee ..ooeevieeier,nrnnees esenre ves 2.70 30 leseeesfen PPN PR
3 Georgia.
Diamond........... teesreonsnrore . 325 | 29-30 liessre]ianse
Gainesville...cceveevena,.. vesesees 4.75 30 ‘.., sevsesfeser .
Beardstown
Philo ....
Rockford
Rock Island
Springfield ...
indsor.......
White Hall.........
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Table of excessive precipitation—Continued. Table of excessive precipttation—Continued.

=g | =g i
I 58 R ek, 23 Rainfull of 1 inch, g8 ’ Rainfall 250 | Rainfall of 1 inch,
.EE more in24 or more, in one EE l;‘n(;:reesl,nor or more, in one
5g hours. hour. g5 | e hour.
State and station. =g State and station. =3 | :
53 |7 E = e
s - : - - - .
sz | E > |E|E | & O z CE R
=2 | & S 121818 g2 | £ 8§ |&§,2 4
1 ]
Indmrm Inches. Inches: h.m. Missouri—Continued. Inches.l Inches.l Inches| h.m.
Angola........ et veeiesarererisaeieas [N 3.85 | 28-29 |...evifeeree]eesees [ Bhelbina..,.... O B (1% 2 T N PPN PO
Butlerville.. . 4:02 [ 2930 leeesssforacas cannnn Wnthers\hl]........................................j 4.00 | 28~29 |cieeseosnsec]eanase
Huntenown 3.12 29 | 3.12 | 3 00 29 Nebraska.
2.53 30 feeeorc|oncncsfociore | AUDUIN. ciiaeeuesreresecticarsnostonsosasssss coraress sovssesnscsesces| 110 | O 50 17
2.62 29 leevrnnfoeenrefonnans !

2.77 | 28~29 |iveens]eeonns]oonans 2.85: 19-20

327 | 2930 [ereees

New Providence

Richmond... Angelict.......

Rushville . Friendship.. 5-50 . 30-31
alem ..... 2.60 29 Humphrey .. 3.83 ! 31
Spiceland . .. 3-18 1 29-30 . [ Savona ..leeeene. 4-56 | 3t
EVAY cvrorosrnaroconies 2.50 | 29-30 |. . o[seesee | Bouth Canisteo.. 8.37 | 30-31
[ndum Tcrrtlory West Almond.......... ceesseccmansoanls 6.00 K3 SRR P PO
Fort Gibson .. b P N I North Carolina.
Fort 8ill.... Cersareseens F O elessecess| 2,22 | 0 85 : II [ ASheville (1)eeerossrereocerscrecsscssocrsaneassoescsesl 3.98 30 [cececniionnec]arenen
Fort Supply...... T P ] IR TR TTRY IO b .3 S I -1 28 | Asheville (2).. i 4.18 30
lowa. . Chapel Hill.. 4.10 : 31 |eeeeee|oncrecleoanas
Clarinda...eeeeeevnenes teveseenerecsseresrescsfescracss] 2.65 16 [eesees|. Hatteras..... 28 | 3.06 | 1.30 28
Davenport... . seereee| 2.72 17 Lenoir. ..... 29-30 [veeveeforncrs]iannns
DesMoines.. cevens 2.50 1 \Imgnmon .

Raleigh .
Wndesborough ..

Fort Madison . veerenes| 2700 17-18 [oaialn.
eokuk....... . ceenrnes 2.87 17 | 1.36
MUBCALINIO. v orvesarosssersrrenssesassasesssslossecess| 350 17 feeeees

Kansas. Weldon (1).ea0s
Abilene.... 3:60 | 1617 |-esreiicrcnciieeees | Weldon (2)eeeeieceenss
Atwood . 2.50 23 [soserefestcnsloences Ohio,
onwn' 2.70 17 [evenveef Findlay .oovieenianonenns
. 3.20 28 [veeese| Fostoria.
Cunmng,ham cee s P P R I Y ¢ Kenton...
wight',... . 2:50 | 16-17 |ceveeslissneaiecsss | Napoleon. seaeenen
lco.. 3.10 ..+ | Wauseon.

Pennsylvania.
Allegheny Arsenal........
Altoonsa ..
Aqueduct ..
Blue Knob .

Ellis ..
Ellsworth .

Grinnell.......
aven.........
Havengville ..
ays City .......
oXie .

Coudersport. PN PO
Engle's Mere
Emporium... ceee .
Germantown .. sesersceliiniianelonsaesssf 228 | X.00 21

Puwwslsunosvelianeay

Junction City .. Grampian Hills......... .60 | 8.37 ES 3 P FORRN SO
8n0polis....... Harrisburg ...... ...... . ceresess| 6,16 f:3 3 PR RIS ORI NN
BWIENCE .v0s.s 12 [seserefeosess|oesess | Hollidaysburgh .o...oses 5012 31 Jeeseseleccece|ionnes
eavenworth. . 17 | 1.02 | 0 850 10 { Huntingdon ....ceceeeaes 4.22 K3 3 PR S IO,

Lebo......,... 12.14 2| "22 0.50 28 | McConnellsburgh ....... 7.08 -3 3 TR T FOUDIIN OO

Do. slecsaiisd] Is I oo 24 | New Bloomfield........... 3-70 K3 I PR R PN A

I2-13 leessseieseseslereess | Nisbet...ouss
Petersburgh.,

310 | 30-31 [cevecafenncnilonenes

Lura,
6.60 S S EERTTRS TR P

Mnnhxumn (1)..

Manhattan (2).. . Pittsburgh ... 2.96 | 10-11 | 1,00 | 1.00 10
Manhattan (3) Phllipsburgh 2.83 7 30-31 leervrcleveria]ennnns
armaton.. Selin’s Grove. 6.00 31 feeeseelins

Smethport ...
Somerset.....
Tipton .......
Tuscarora
Wysox...

Cheraw ..

Florence ..

?m‘tanburgh

Statesburgh..coveervececocnses
Tennessee.

voaw
o0 o
L8LE

30 [eenens .
30-31 [ceverafececnafannans

SR8y N8TIRLBLIITHEUYG: JLLB8LH: SRR

VW HW B RGNG B B

Frnnk]m . Andersonville..ceiceeessrcecrscsecscrsscncoss]esesnans . 30 [eonsss]|evaroc]eencnn
ouigville.... . Chattanooga.. cevsen veereone
Hohenwald ..... ceeese .
. 30 [eseeeeferennsiacnnes Jacksonborough.. .

Maryland. Kingston....ce.v.

A

.M?N@@N?w

BaltimOre...euuesessereasorsenroenvessssoncnslonsesensfessornonlsonsnii] 1.20 | 1 00 20 | Kingston Springs X
‘“‘l‘erll)CreekSprmgs... . 4.12 20| 2.25 [ 1 00 20 li\unnel]y.........
o|evseecec|eesa, ./ 1,00 | T OO 20 | Trenton...eeeee .
C“mberlandéx;......... P P B 7323 1 1 ) I 29 |ceessn]orsceclecines

373 31 [eevene|s
375 31 |.. .

F_lln'lberland
ort MeHenry....ooouues
M rederick .,
Tount 3aing Mnry s College
00UBLOCK 4 sevssonresnesarennass

b3- S FTTRTRY PRSI

3.02 b3 S PN Columbia Btation ..veeeieeereencssennennonnes
5~gg W31 feeennn Corpus Christi.....

2. K (3 P Fort Worth.......
cesecscefiestisiifisinse]eseseefoesees | Houston ..ovenees

IB [eoaans

‘Massachusetts. La Grange.. 17 | 3.60
C‘"hbridge.......Iii,.h................................. 3.10 E] O PP R N {;u]]ing..... xZ .
1 an. ueatme............. eree cvesenee
A“;liAx'bor 9 . 300 | 2930 feesaen eveens Ve °
an - S7 2 COVENtIY .eveveenranes covese]escens
Brlin 3.98 32 y Vi 2o

AlumSprings o] 550 | 30-31 covesefenvene
Bolar ....ce0 veee 6.25 | 30-31

2.90 30 .. Dale Enterprise 5.;2 30-31

0.15 12

N b‘ Wayne . .

3.12 30 [eorrsefecane Fort Myer........ 4. 0-31
tersburg vesesess| 250 30 [eeecuelianne Lynchburgh...... 2.80 go-gl
Traverse ity.. cevenens| 2:87 27 {eeerenlonnns Petersburgh... .. 2.78 31 .
lllantl teteeestsirtsansetnsnsntsccssensasaosssanas] 2:70 30 [eesereloassesfesesss | Bmithfield....,... sevesecs]eressess| 1.80 [ 0.30 3r
Bo. Missouri. Universnr of Virgmia. 3.00 31 Jeeoree]oesorc|oseren
Fl_°neville........................................... 4.42 29 |eeense|s Wytheville..iieeieaieiosiesnensencenconessosfoscecees] 2,80 30 [eeseccfsascasfsreren
ankford ..., . evereesd] 344 .
‘;‘;‘r‘;}a;’:ss. 3-g2 Mxlwnukeem 1.16 | 0.50 17
§?;32:City.... cevereed] 3024 17-1 TopoChwoW‘Im’l 1.20 | 1.00 20
. 70030 |eavonensfeoroviiilonrand|. e8 es.
OUigiana 2.54 29 Hamilton, Bermuda Island 13.69 | 2
Nemenkford 14.35 9.00 | 28-29 |...... Do.. ceetieed]  7.07% 22 | *Fell| in 20 (hours
ceolesseaass] 250 | 17-1B |...... PortauPnnce(Hayti) 18.30 3.01 I [eevoes]ocrcsefersonn

P,
l'"lceton............................................ 440" 17-18 1., . L, DO.evvrseensecessossesssasacascncsosseslessescesd 3801 29-30 1 3.01 | 1.20 1z



116

MONTHLY WEATHER REVIEW.

May, 1889.

Monthly precipitation to equal or exceed ten inches was re-
ported at four stations in central and south-central Pennsyl-
vania, three stations in Maryland, three stations in the Dis-
trict of Columbia, three stations in central and north-central
Virginia, one station in west-central Illinois, three statious
in central Missouri, four stations in east-central Kansas, and
one station in northwestern California. The greatest precipi-
tation for the month, 14,35 inches, was reported at New Frank-
ford, Mo. The voluntary observers at Hamilton, Bermuda,

and ‘Port au Prince, Hayti, report monthly precipitation 13.69 |

and 18.30 inches, respectively. Reports of preceding years
show that precipitation to equal or exceed ten inches in May
have occurred for the greatest number of years, sixteen, in
Texas; for thirteen in Kansas; for ten in Iowa; for from five
to nine, inclusive, in Me., N. Y., Pa,, Va., N. C., Ga., Fla.,
Miss., La., Ark., Mo., Ill., Ind., and Nebr.; for from one to
four, inclusive, in N. H., Conn., R. I, N. J., Del,, Md., D.C,,
8. C., Ala., Tenu., Ky., Mich., Wis., Minn., Dak., Mont., Ind.
T., Colo., and Wash, Ter. In states and territories other
than those named reports of ten inches or more of precipita-
tion for May have not been received. The following are nota-
ble monthly rainfalls reported -for May for preceding years:
Melissa, Tex., 34.85 inches in 1881, and 21.95 in 1873; North-
port, Mich., 19.85 in 1884; Clarksville, Tex., 19.50 in 1873;
Hudson, N. Y., 19.40 in 1876; Houston, Tex., 19.19 in 1883.
Exclusive of the instances cited monthly rainfalls for May to
exceed fifteen inches have been reported at stations in Arkan-
sas in 1882; in Connecticnt in 1854 and 1868; in Kansas in
1877 and 1884; in Lonisiana in 1867 aud 1873; in Peunsylva-
nia in 1868; in Texas in 1873 and 1884; in Alabama in 1854
and 1882; in Florida in 1857; in Illinois in 1851 and 1872; in
Indiana in 1867; in Kentucky in 1858; in Maine in 1850; in
New Jersey in 1886; in Ohio in 1869; in Virginia in 1869, and
in New Hampshire in 1886.

Rainfall to equal or exceed 2.50 inches in twenty-four hours
was reported on a number of dates, and at thirty-five stations
in Kansas; onthe 10th, 11th, 30th, and 31st, and at twenty-four
stations in Pennsylvania; from the 28th to 30th, and at twelve
stations in Indiana; from the 28th to 31st, and at eleven stations
in North Carolina; on the 17th, 18th, 28th, and 29th, and at ten
‘stations in Missouri; from the 27th to30th, and at ten stations
in Michigan; on the 29th and 30th, and at nine stations in
Tennessee; on the 30th and 31st, and at eight stations in Vir-
ginia; on several dates, and at six stations in Texas; from the
16th to 18th, and at six stations in Iowa; on the 29th and
30th, and at six stations in Ohio; on the 30th and 31st, and at
six stations in New York; on the 20th, 21st, 30th, and 31st,
and at six stations in Maryland. Iu the following-named
states excessive rainfall for twenty-four hours was reported at
five, or a less number of stations, and on the dates given:
Illinois, 17th, 18th, 28th, and 29th; Vermont, 13th, 28th to
30th; New Jersey, 19th, 20th; District of Columbia, 31st;
South Carolina, 30th, 31st; Georgia, 29th, 30th; Florida, 30th;
California, 5th. In states and territories other than those
named rainfall to equal or exceed 2.50 inches in twenty-four
hours was not reported. The greatest amount of precipitation
on one date, 7.08 inches, was reported at McConnellsburgh,
Pa., on the 3lst. At the following-named stations precipita-
tion to equal or exceed 5.00 inches on one date was reported :
Frederick, Md., 5.25, 31st; West Almond, N. Y., 6.00, 31st;
Aqueduct, Pa., 5.70, 31st; Charlesville, Pa., 6.71, 31st; Cou-
dersport, Pa., 5.40, 31st; Eagle’s Mere, Pa., 5.17, 31st; Em-
porium, Pa., 5.85, 31st; Harrisburg, Pa., 6.16, 31st; Holli-
daysburgh, Pa., 5.12, 31st; Petersburgh, Pa., 6.60, 31st; Se-
lin’s Grove, Pa., 6.00, 31st ; Smethport, Pa., 5.50, 31st. Among
the heuvier rainfalls noted for two succeeding dates were, 9.00
inches at New Frankford, Mo., 28th and 29th; 5.50 at Friend-
ship, N. Y., 30th and 31st; 7.90 at Blue Knob, Pa., 30th and
31st; 8.37 at Grampian Hills, Pa., 30th and 31st; 5.31 at Tus-
carora, Pa., 30th and 31st; 5.50 at Alum Springs, Va., 30th
and 31st; 6.25 at Bolar, Va., 30th and 31st; 5.24 at Dale En-
terprise, Va., 30th and 31st.” At Hamilton, Bermuda. a rain-

fall of 7.07 inches fell in twenty consecutive hours on the 22d,
and on the 6th the rainfall amounted to 2.90 inches. At Port
an Prince, Hayti, 3.01 inches fell on the 11th, and 3.80 oun the
29th and 30th. Reports of preceding years show that precip-
itation in May to equal or exceed 2.50 inches in twenty-four
hours occurs most frequently in the Missouri and upper Mis-
sissippi valleys, in Texas, Louisiana, and along the south At-
lantic coast, where this amount has been noted for ten or more
years. In Florida, the east Gulf states, Dak., Colo., Tenn.,
Mich., Md., and Pa., for from five to nine years, inclusive,
and in Me., Mass., N. Y., Conn., R. L, N. J./ Del., Va., Ky.,
Ohio, Ind., Wis., Minn., and Mont., for from one to four years,
inclusive. Over the plateau regions and along the Pacific
coast rainfall to equal or exceed 2.50 inches in tweunty-four
hours has not been reported for May in previous years. Among
the heavier daily rainfalls reported for May in preceding years
are, 9.92, at Columbus, Ga., 22d, 185805 9.28, at Durbam, Ark.,
1st, 1876; 7.60, at Austin, Tex., 30th, 1870; 7.50, at Okolona,
Miss., 4th, 1887; 7.37, at Shreveport, La., 6th, 1876. Exclu-
sive of the above, rainfalls to exceed 5.00 inches in one day
have been reported for May at stations in Alabama in 1883 and
1885; in Dakota in 1872; in Florida in 1888; in Iowa in 1875;
in Lounisiana in 1884; in Maryland in 1879; in Minnesota in
1877; in Missouri in 1848; in Nebraska in 1888; in New Jer-
sey in 1878; in North Carolina in 1887; in South Carolina in
1846; in Texas in 1880, 1884, and 1887. The heaviest rainfall
ever reported in Pennsylvania for one day in May, for preced-
ing years, was 4.60 inches at Carlisle, 13th, 1868.

Rainfalls of one inch, or more, per hour were reported as
follows: Colorado, 28th, one station; Dakota, 16th, oné sta-
tion; Florida, 28th, one station; Illinois, 19th, one station;
Indiana, 29th, one station; Indian Territory, 11th and 28th,
one station each date; Iowa, 17th, one station; Kansas, 10th,
11th, 17th, 24th, and 28th, two stations on 10th, oue station on
each of the other dates; Maryland, 20th, three stations; Ne-
braska, 17th, one station; North Carolina, 28th, oue station;
Ohio, 20th, one station ; Peunnsylvania, 10th, 21st, one station
on each date; Texas, 17th, bwo stations; Virginia, 12th and 31st.
one station each date; Wisconsin, 17th, one station. In states
and territories other than those named rainfall to equal, or ex-
ceed, one inch in ope hour was not reported. The heaviest rate
per minute of precipitation shown by the table is that given for
Dale Enterprise, Va., where 1.10 inch fell in fifteen minutes.
In May of preceding years rainfalls of one inch, or more, an
hour have been most I'requent_ly reported in Kansas and Texas,
where they have been noted for thirteen and eleven years, re-
spectively: Im N. C., S. C., Ga., Fla,, Tenn., Ohio, Iowa,
Mo., Nebr., for from five to ten years, inclusive; in Vt., Mass.,
Conn., Pa., Md,, Va., Ala.,, Miss,, La., Ark., Ind T., Ky., Ind.,
1., Mich., Wis., Minn., Dak., Mont., and Colo. for from one
to four years, inclusive. In other states and territories rain-
falls to equal this amount for the period given have not been
reported. Remarkable rainfalls for one hour, or less, have beel
noted for May in preceding years as follows: Fort McPhersol,
Nebr., 1.50 inch ip five minutes, and 2.25 inches in forty
minutes, 27th, 1868; New York City,1.15 inch in ten minutes,
22d, 1881; Mount Ida, Ark., 1.20 inch in ten minutes, 10th,
1882; Davenport, Iowa, 0.50 inch in ten minutes, 3d, 1888;
Collinsville, IIl., 1,70 inchin twelve minutes, 23d, 1888 ; Toledo,
Ohio, 1.10 inch in fifteen minutes, 20th, 1880; Embarras,
Wis., 2.30 inches in fifteen minutes, 28th, 1881; Mobile, Ala.
1.64 inch in twenty minutes, 5th, 1879; Fort Riley, Kans.
1.50 inch in twenty minutes, 14th, 1885; West Lieavenworth,

Kans., 1.50 inch in twenty minutes, 13th, 1886; Palestines

Tex., 1.17 inch in twenty-three minutes, 24th, 1888; College
Hill, Ohio, 2.38 inches in thirty minutes, 27th, 1888.

MAXIMUM RAINFALLS IN ONE HOUR OR LESS.

The following is a record of the heaviest rainfalls during
May, 1889, for periods of five and ten thinutes, and one hours
as reported by regular stations of the Signal Service fur-
nished with self.registering gauges:
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0 ] . " Ehg 1st., Mass., N. C., Oregon. . 2d, Md., Oregon. 3d, Mass.,

‘ , Maximum fall in— | 285 |N. Y., Tenn. 4th, Me. 5th, Mass., N. Mex., Oregon. 6th,

Station. i i ; ‘ '%3% |Kans, La., N. C., Va. 7th, Kaus., Nebr., Utah. 8th, Cal.,

snin. | Date. - romin.| Date.  1hour.; Date. ; g Kans., Mich., N. J., Tex. 9th, Ariz., Jowa, Kans. 10th, Ill.,

- Pa. 11th, Ill., Ind. T., Iowa, Kans., Mo., Nebr., N. Y., Ohio,

BOSton, Mass....eeseeneerneen b | Fe | ek, |k I Tex,  12th, Ala., IIl., Ind., Ky., Mo, N. Y., Ohio, Pa., Tenn.,
g;r;cinnuti. Ohio-... .10 29| .15 29! .45 ) oz Tex., Va. 13th, Ala., Cal., Ga.,Idabho, Iowa, Ky., Lia., Mass,,
Detrege’ Michs. 110 e Y 28 % :%%|Nev., Oregon,Tex. 14th,Ala.,Cal,, Dak., D.C., Miss., Nebr.,
Dodge City, Kais | oz o=zl sy mio -olN.C, Va. 15th, Cal., Nev., Oregon. 16th, Ark, Cal., Colo.,
gfyvro}in'i'fIffff ‘o7 20 13 0| .33 20! .o4|Dak., Iowa, Kans., Minn., Nebr., Wis., Wyo. 17th, Iowa,
hiladolphit, Fat. .oicvieuiiine ol et o =;| % | Kans., Tex. 18th, Ill.,, Iowa, Kans., La., Mo., Tex. 19th,
§aint Louis, Mo ...l 1IN0 tao | 28| 13| 360 | a9| ot Dak., Jowa, N. Y., Wis., Wyo. 20th, Mass., N. Y., Teun.
Ashington, D- C.oooveeveene ol S N | % |21st, Mass., Mont., N. H., N. Mex. 224, Dak., Va., W. Va,

*During a thunder-storm. t Fell in twenty minutes.

This table shows that the greatest rate per minute of pre-
cipitation for a five-minute period was .096 of an inch at De-
troit, Mich., during a thunder-storm on the 16th, and that at
San Francisco, Cal., rain fell at the rate of .06 per minute for a
five-minute period on the 5th. At Washington, D. C., .05 of
an inch per minute was registered for five minutes on the 31st,
and at Philadelphia, Pa., this rate was equalled for twenty
linutes on the 20th. At Saint Louis, Mo., .20 of an inch fell
1n five minutes on the 26th, giving a rate per minute of .04 of an
Inch, The only other stations whose reports appear in the
table, giving excessive amounts of rainfall for the periods
given, are Boston, Mass.; Cincinnati, Ohio, and Jupiter, Fla.,
where rain fell at the rate of .02 of au inch per minute for
five-minute periods on the 20th, 29th, and 28th, respectively.

SNOW.

. Snow was reported on the greatest number of dates, thirteen,
in Montana; on eleven in Colorado and Dakota; on eight in
ichigan ; on six in Oregon and Wyoming; on five in Nevada;
on four in California; on three in Illinois, Minnesota, and
Utah; on two in Nebraska and Wisconsin, and on one in
ansas, New York, and Pennsylvania. It was reported in the
greatest number of states and territories, eight, on the 15th;
In geven on the 6th; in six on the 1st, 2d, and 7th; and in
from one to five, inclusive, on the 3d to 5th, 8th to 12th, 14th,
16th to 19th, 21st, 22d, 24th, and 28th to 31st.
No snow was reported on the ground at the close of the month.
MONTHLY SNOWFALLS (inches and tenths) MAy, 1889,
Below are given all monthly snowfalls reported :
California.—Cisco, 67; Summit, 63; Emigrant Gap, 50;
Truckee, 45; Boca, 39; Fort Bidwell, 7; Dunsmuir, 5; Coles,
Colorado.—Breckenridge, 46; Georgetown, 39; Palmer
Lake, 3.8; Bennet and Fort Collins, 2. Dakota.—Fort Bu-
ford, 13.5; Carrington, 7.5; Steele and Bismarck, 6; Fort A.
Lincoln, 4.5; Napoleon, 1.5; Rapid City, 1.3; Davenport,
trace. Illinois.—Centralia, Chicago, Flora, Olney, Ottowa,
and Richview, trace. Indiana.—Huntinigburgh, Mount Ver-
non, and Seymour, trace. Michigan.—Kalamazoo and Mott-
ville, 2.5; Lansing, 1.5; Marquette, 0.7; Alpena and Grand
Haven, trace. Minnesota.—Duluth, 0.5; Brainard and Farm-
Ington, trace. Montana.—Fort Custer, 105 Camp Poplar River,
5.4; Fort Logan,4; Virginia City,3; Glendive, 1; Fort Keogh,
0.2. Nebraska.—Hay Springs,2; Kimball,1: Nevada.—Well-
lngton, 18; Verdi,11; Eurcka, 10.9; Ilko,10; Tuscarora,9.5;
loche, 8.5; Ely, 7.5; Belmont and Virginia City, 6; Lewer’s
Ranch, 5; Wells,3.5; Carson City a, 3.2; Mill City, 3; Toano,
-8; Austin, 2.5; Reno State University, 2.2; Punch Bowl, 2;
Oarson City b, 1.5; Fort McDermitt and Genoa, 1; Ruby Hill
and Winnemucea, trace, New York.—Humphrey; 1. Oregon.—
18kiyou, 17; Fort Klamath, 6.6. Utah.—Fort Douglas, 4.
isconsin.—Fredonia, 1.8; Waucousta, 1; Greenwood, trace,
yoming.—Cheyenne, 14; Fort Bridger, 13.9; Fort D. A.
Russell, 3; Forts Laramie and Washakie, 2.0; Camp Pilot
utte, 1; Camp Sheridan, 0.7. ’
HAIL,
.Descriptions of the more severe hail-storms of the month are
8ven under “Local storms.”” Hail was reported during the
month as follows :

234, Ala., Iowa, Kans,, Mich., Mo., N. C., Wis. 24th, N. Y.,
Obio, S. C., Tenn. 25th, N. Mex., N. C., Ohio, 8. C., Tenn.

26th, Conn., Dak., Kans., Tex., Va. 27th, N. Y., Wis, 28th,
Cal., Ind. T., Nebr., N. C. 29th, Ind. T., Pa., Tex. 30th,
Dak., Mont., Tex. 31st, Wis.
SLEET.
Sleet wasreported as follows: 1st, Colo, 5th, Oregon. T7th,

Utah. 8th, Nev.
Colo. 22d, Pa.

9th, Wyo. 10th, Colo. 15th, Utah. 16th,
28th, Mich. 30th, Mich. 31st, Mich., Wis.
THE JOHNSTOWN FLOOD.* ‘

[By T. RrsskLL, Assistant Professor, Signal Service.]

The rainfall of May 30, 31, and June 1, 1889, in western and
central Penusylvania was unprecedented for that section of
country. All the observations of depth of rainfall that could
be obtained which were made during those three days are
given in the accompanying table, together with the time of
beginning and ending of the rain and its duration. The table
also includes the adjoining regions in Maryland, the Virginias,
Ohio, and New York. The observations comprise those made
at the regular Signal Service stations, the river gauge, and
special rainfall stations of the Signal Service, and those made
by the Pennsylvania and Ohio State Weather Services and
by voluntary observers.

These depths of rainfall were plotted on chart v, drawn to

‘a scale of 5y Or about twenty-eight miles to one inch,
Lines were drawn through the places having equal depths of
rainfall. These lines are shown by the solid black lines for

every two inches from two up to ten inches. The dotted lines
on the map show the boundaries of the catchment basins of
the Susquehanna River, the Potomac River above Washing-
ton, and the basin of the Monongahela and Allegheny Rivers
above Pittsburgh. The small area about Johnstown, which is
the catchment basin of Conemaugh and Paint Creeks, is also
shown.

The latter area is also shown on a larger scale, about yexkiry,
or one inch to four miles on chart.vii. The small area
inside the large one shows the area which drained into the
reservoir above the dam on the South Fork, which gave
way and caused the disaster at Johnstown. This area is
about fifty-two square miles. On this mup arve shown the
depths of rainfall at Blue Kuob and Somerset. There is not
a single complete observation of rainfall inside of the Johus-
town area. The figure, 2.00 inches, given for Johnstown, is
ouly a part of the rainfall. The raiun-gauge was carried away
by the high water at 10.44 a.m., May 31st. The creek at that
time was twenty feet above low water. There was a subse-
quent observation of the creek at fourteen minutes after 12
o’clock, which reads as follows: ¢ Water higher than ever
known ; can’t give exact measurcment.”

The dam on the South Fork gave way at 1 p. m., and the city
of Johnstown was overwhelmed by the flood at 3 p. m. Mrs.
H. M. Ogle, who held the position of Signal Service observer
there since November 1, 1884, waslostin the great catastrophe,

The areas between the rainfall lines on chart v were meas-
ured with a planimeter, and from these, with the depths of
rainfall, the quantity of water that fell was computed.

These quantities are as follows:

* Possible additions and corrections may follow.
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Areas of valleys and gquantity of rainfall May 80, 81, and June 1, 1889.

|
Square | Cubic miles
Vaileys. miles.| of water.

Susquehanna Valley .| 26,070 1.895
Potomac Valley....coovevieensnenn. .| 12,050 1.005
Allegheny and Monongahela Valley .| 18,840 0.837
Johnstown Valley...........cc.ouee ceee vee 628 0.061§
Valley above South Fork Dam.....coe.iuiacececaase P 52 0. 0065

In computing the quantity of rainfall in the Johnstown Val-
ley, given above, it was assumed that the depth of rainfall was
6.2 inches throughout. This is the mean of the observations
at the nearest points to the valley—Blue Kuob on the east,
with a fall of 7.9 inches, and Somerset on the south, with a
fall of 4.33 inches. .

If the average length of the reservoir was three miles, its
width two miles, and its depth forty feet, it would have con-
tained a volume of water equal to 0.045 of a cubic mile. (These
dimensions are only approximations.)

All of the rainfall that fell in the drainage basin of the res-
ervoir would only have sufficed to raise its surface 5.3 feet.

The rain lasted about thirty-two hours. Not more than
three-fourths of the rainfall (0.0615 of a cubic mile) in the
Johnstown Valley had fallen up to 3 o’clock of the 31st. As-
suming that nine-tenths of the rainfall reached the streams,
only one-tenth being absorbed by the ground, this would leave
0.0414 of a cubic mile, the greatest part of which must have
taken considerably longer to flow by Johnstown than the length
of time the rain lasted. L

On the morning of May 30th the Johnstown river-gauge
(7.44 a. m.) read 1.0 foot above low water. On the 31st, at the
same time, it read fourteen feet; at 10.44 it read twenty feet.

That part of the river-flow past Johnstown from 3 to 5 p.
m. on the 31st (which came simply from the rainfall over the
drainage area, leaving out of account the water from the res-

Table of Observations

ervoir) may be taken as a part of the whole rainfall propor-
tional to the time. This would give the flow of the river proper
for the time, 3 to 5 p. m., a8 0.0034 of a cubic mile. .

The greater part of the water from the reservoir, equal to
about .0450 of a cubic mile, must have passed Johnstown about
the same time, from 3 to 5 p. m.

From this it may be inferred that the rainfall-water passing
at the time, though great, did not have much significance in
causing the disaster, as it was probably not more than one-
tenth of that from the reservoir.

This great rainfall, 1.1 of a cubic mile in the Susquehanna
Valley and 1.0 cubic mile in the Potomac Valley, occurred to
the northeast of a definite low area of barometer, that desig-
nated as No. viii. The lowest barometer (29.58) was at Cin-
cinnati at 8 a. m. of the 30th. The 29.6, 29.7, 29.8, and 29.9
inch isobars were regular and the areas they enclosed oblong
in shape, with the longer axes running north and south. The
region of greatest pressure gradient was to the northwest of
the low area on the morning of the 30th. It increased from
29,58 at Cincinnati to 30-38 at Duluth. There was also an in-
crease of pressure toward the northeast. At Halifax it was
30.38. The temperature gradient to the northeast of the low
area, the region of heavy rainfall, was also great. The isother-
mal lines ran from southwest to northeast, and there was a
uniform increase in temperature from 40° in the lake region to
70° on the Atlantic coast. It is altogether likely that this
great temperature gradient had something to do with the heavy
rainfall. The winds in the region of heavy rainfall were from
the southeast during the continuance of the storm, and in the
lake region, from the northeast,

The broken, black lines on chart vi show the time of the be-
ginning of the rain on May 30th. The times of beginning are
not very concordant, but there is a preponderance of observa-
tions showing the progress of the rain to be from the Atlantic
coast inland, and from the south towards the north.

of Depth of Rainfall.

Total
Station. -Latitude. | Longituae.| May 2¢. | May 3o. | May 31. | June 1. I(n‘i‘:;f;llw ‘fime of beginning, Time of ending, Duration.
© Juner).

Pennsylvania. .
Brookville : May 30, I.30 p-Mm...... Hours“}‘
Clarion. .. May 30, 2.00 p.Mm....,. a1
Confluence May 30, 4-30 P-M.....| M 2654
COrry..... May 29, 10.00 p.m.....
Coudersport........... May 30, 5.00 p.m
Edinborough...ceeevvnnvnnnn.. May 30, 6.30 p.m .| May a1, ¢
FranKlin coeeivrrerercorerennnns o. May 30....eeee.e May 3l eevinnnnnn..
Freeport . I. May 30, 3.00 p-1n Juner, 8.c0a. m...... 41
Greengburgh 1. May 30, 6.00 p.m June 1, 8.00 8. m., 38
_]]'n%mntn 3.00 i May 30, 2.00a.m.. May 36 730 p.m

ohnstown 2,00 looosesceeseroorccasssctsfesrrterrnannanagas
Lock No. 4 1.42 | M8y 30, 9.00 p.m June 1, 5.008, m 34
Mahoning ... 1.16 | MAY 30, 6.00 #.1n dJune 1, 8.30a. m,. S0
Ol City couvvrennrnnns 1.30 | May 30, 2.30 p-M...... June 2, g.00a, m......

Parker’s Landing.... c.o....... 1.16 | May 30,200 p.m......| Juney, 4.008. m...... 18

g‘ﬁ:ggu rgg ,,,,,,,,,,,,,,,, 1.44 ;}2; gg- g.;g il\”l;ll Mo it eeaaas %
sburgh ........ 1. ) 2. : 8Y 31, 6.00 p.m,.,....

Smethpogrt .. 5.?2 May 30, 11.00 p.ID -..-..:.; ....... p ......... 7

Somerset . 4.43 | May 30, 10.00 p.m, May 31, 10.00 8. m. 12

Uniontown 2.11 ; May 30, 8.30 p.m.. May 31,8.308. m 12

]\\}'mésxi‘l'ln 2.38 | May 30, 6,00 p-m......; May 31, g.00 p.-m 27

ea 1036 lesserecreneimentititiliiitisaeniiiiranaea,

AlLOONA .ivuvr rnnrirennennnns . May 30, 3.30 p-m...... June, 3.308. m......

- Blue Knob...eoveeeeesn vannnnn. 3% May 30, 3.20 p.m R May 31', 35%0 p.m...... 36}}2
Carlisle ...... ... 2.957 May 30,7.208. Mm%, ... June, enrly a.m..... zg?
Eogles Mere . 553 | Moy 30, morning June 1, 4108, ... .

mporium.... . s 9-30 P- 8y 31, 11.20 p. mn..... ?
Grampian Hills gg’o May 30, 4.30 p.1n Mtg g:: 11.20 g x:. stor g:
%:!:gisx%:irg[;... 7.98 hMI:; s rgspemicl TR 18

. . s 4.00 P-M...... 1, 2.00 &,

Hollidaysburgh.. 6.% Muy 30, 8.00 p.m......! May 31', 12.00 prnm. ssor 26?
Le ROY cevvvenrenns 4.44 | May 30, 5.00p.m......{ June's, 7.00 8. m...... 38
Lock Haven.....ooooeviianiiaiiiiiiiiiniind] 41 08 | 77 31 feeciiencfeanieiindficniiiionnfoecaaasiai, reeriaanes May 30, 5.00 p.m?..... June 1, 2.00a. m...... 3t
NiBDet.vosseoeoarsseoocrnsnons 7.10 | May 30, 3.00p.1n.o.i June 1, 4.008. m... ... 37
Petersburgh... 6.61 | May 30, 3.00 p.m,, May 31, 11.50 p. m..... a3
Philipsburgh 6.69 | May 30, 3.50 p. m. June'l, s.o0a. m...... 37
Selin's Grove 7.53 | May 30, 4.00 p. m, June 1, 4.00a. m...... 36
State College 5.04 | May 30, 3-45 p. m. June 1, before dawn .. 367
Tipton...... 4.15 | MY 30,4.00p. m....." June 1, 1.30a. m.,.... 33%
%ne e 0.72 Axgai ggt ;oogopp-n’;n- . -:, .................. ..

FOY wevsvronsssere .50 | ) S+00 P ..., une j, 4.006. m... ...
Weﬁ'sborough cresrierseses us 330 May 30, 9-15 & M.....| June 1, :-208. )+ DO g?
YOork.eieviioeernneeneevennn. 3.21 | May 30,7.00 p. m, June 1, 5.00a. m...... k2
Butler....... ceseacenans May 30, 3.00 p. m, During night 312......

Greenville .. 1.22 ; May 30, evening......L....... ..., rereeeres ..
New Castle.. 2.25 | May 30, 3.00p. m Juner, g.20p. m.....
Charlesville..... 7.50 ; May 30, 4.00p. m.....! May 31, 10.00 p. m..,. 30
McConnellsburgh 8.31 i May 30, 4.00p. m..... i May 31, 12.00 p. m.,..| 320r33
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Table of Observations of Depth of Rainfall—Continued.

—— - ]
Total i
Station. Latitude. | Longitude.| May 29. | May 30. | May 31. | June 1. (h'i';;',‘;‘:)l}:o Time of beginning. | Time of ending. Duration.
: | June 1), i
{ i i
Pennsylvania—Continued. ° o Inches. Inches. Inches. Inches. Inches. Hours.
CALAWISSE v e evererernrrnvrnacnsessssonnnses 40 S8 £ - T P ] 1 - 5 S R
Drifton ... 75 45 ivevecesees 0.44 2.08 2.88 |eearereanenens veveesredlecionans
Girardville ..... 76 18 leviiiiieddieimnieii]iienianend|s 1.54 | May 30, 6.00 8. m.. May 31, 12.00 p. m.... 30?
{eyerstown.... 76 o8 175 levanann P DTSRI
Lancaster .,......... 76 18 . 0050 jersecanaen 0.73 | May 30, 2.50 p. m..... May 35,(?).eceeniennss
Pottstown.... [P 75 38 1070 cesenscone 1.70 * May 31, 6.00 8. m..... May 31, 10,00 p. m.,.. 16
Qunkertowu............. 75 21 ieieiiecrefececcnecriiisecisrresieatocnnens o.11 ; May 31, 6.558. m.....) May 31, 2.20 p. m.....
orks of Neshaminy........ 0.04 | 0.54 : May 30, 11.158. m.... May 31, (?).....c00neee
ITY coveceveaossccres i 0. 11 0.46 | May 30, 4.00 p. m..... May 30,6.00 p. m.....
Wysox',... 3.22 | May 30, 4.30 p. 11 May 31, during night.
Reading... . ceeendl ) Caeees
Bethlehem......... veeens
Kennett Square
Coatesville.... Y I
onesdale ..
8warthmore.
Philadelphia
West Cheste
Mercershurgh
Jolumbus. ., .... T .
New Bloomfield . May 31, Jater than g p.m.
Point Pleasant . . i

Bedford ........ P
Chambersburgh .......

endergville ...
Gettysburgh ..
Bellefonte...
Lewiston..
Siglerville...
Yeagerstown ..

Williamsport .
Iston .....
uney ....

Frederick ...
Ottsville ......
8mith's Corner.

oylestown...
Germantown ..
Marshall’s CrecK...ceeeenreneereoeeanens
Virginia.

Baltimore.....
ashington, D. C.
Cumberland ....
rederick ........
ount 8aint Mary’s College..
Fallgton.,vuereererenoncnns
Jewell,,.......
McDonough ...
Woodstoc

West Virginia.

BUCKDANNON . vvueaverrrn vuerrrnrennininns
%lnlrksburgh ..

West Atmond ....ounes
Ochester..
BWEO. . eeruvsnrseersrocsssossesssasasson

D hio,

CInCinnati cuvvevueerneerneennes crnnrernons

olumbys . .

Ellsworth ",

‘ieﬁ‘erson..
ordstown

ceseseserafn

2.
3.68
-93!

.12
.60
.08

1.86
1.64
400
1.95

seasneeees
0.85
0.1
e

1.96

7-25 !

2.15

1.30

0.40 |, 0.45

45 lieieerenerionerassonn]esacisosas|essscscnss 0.50
53 cesreeccselesersarsseioroascens 1.93
33 0.23 383 0.66 4-72
oo R Sty AR TSR CER LT 0.52
50 0.37 1.05 | 1.50 2.92
15 0.10 1.49 1.37 2.96
17 0.41 4456 lceenennnnn 4.97
35 0.25 012 ¢ 4450 7-87
55 lieveeriieefocoennnnns . 00 6.00
42 Jiiieaenens 0.58 2.34 |- 2.92
K P 0.01 2.66 3.07
30 23 { ) PR TR PRI PP 0.10
00 0.50 0.26 ;, 0.76
5! 1. 1.30 !, 1.30
4 1.44 0.29 i. 1.93
55 1.06 T, 1.¢c6
35 1.25
40 1.00 1.10
43 1.03 |cevanees 1.03
39 1.03 1.05
04 115 leeeone .11
45 T. 1.16
52 slecsscecses 2.00
45 . ceesesesee o 2.34
I6 fieverniensn 0.08 0.87 fteriiannns 0.95

|

.| May 30, 3.00 p. m

.l May 30, 5.00 p. M.....
.| May 30, 4.00 p. m.....}

May 30, 2.00 . M..o.i
May 30,3.30 p. M.....
May 30, 300 P. M.vevsieneen..

June 1, 2.00 4. In .., .}
May 30, 3.00 p. M.....| June 1, 1.00 8. M .....i
May 30, 5.00 p. m..... June 1, 2.008. m .....!

May 30,900 P- Neoeodleoiniiiiaenes sereesanel
.| May 31, 1.008. 1m..... June 1, noon ..,......
May 31, 3.00 8. ni..... June r, r.oo p. Nt .....

teeeebeataestasesecets s ceettstatoresrsraYrsenan

R R O PP P I )

May 31,7.0008.m.....
May 31,8.00 8. m..,,.
May 30, 10.45 &. ....| May 31, 4.47 p. m..,..
May 30, 10.00 p. 1....| June1, 8.00 a. m
May 30, 1. 30 p. m.....| May 31, 6.00 p. M

; May 30, 11.30 8. M....
May 30, 12.00 N1 ..

: May 30, 5-30 8. ™m
I May 30, 2.00 p; m
| May 30, t1.59 p. D1,
t

{ May 29, during night.

May 31, 11.30 p. M.,
May 30, 7.308. m.....| June, s.ooa. m ..,,.
! May 31,9.00 p. m..... June 1, early morning
- May 30, évening ......" May 31, late at night.
May 30, 12,10 P, M....: June 1, 1.00 &, M .....

: Mny3x................_l May 31, during night,
| May 30, mmorning .....; May 30, during night.
| May 29, 3.00 p. .. June1, 7.00p. m.....
May 30, 1.00 p. M.....;i June 1, g.co8. M .....
May 30, night.........| Junei, before8.coa.m.
May 30, all day .......| May 31, all day .......
May 30, 4.00p. M .....| May 31,0.008. m .
May 30, (?’{ .l June 1, P?)
May 30, afternoon .

May 30, 6.40 2. m..
May 30, 12 noon .
May 30, 8. m....
May 30, 8. m..

June 1, morning.
May 30, 9. 10 p. m.
.I May 31, 11.00 p. m,...
i Junor, 1.008. M.
.i May 31

Ry 3
May 30, 2.35 p.

"May 30, 8.00 p. mi

May 30, night....
{ May 30, 6.30 8. m
May 30, 5.30 p. m..
i May 31,2.308. m..
| May 30, 7.30 p. m....
+ May 30, 6.10 p. m....

"May 31, 8.00
May g:: nigh

May 30, 7.08 p. 1.
i\{uy 302 6.35p. M.ooes

.| May 31, 3.00 p. m....
May 31, 1.308. m .

S
g
o
o
ge o
o
-
®
3

M;J..y. 31, 1145 ia'..m cer
May 30, 9. 15 p. Mo
May 29, 4.55 p. I

vecssside

esasessses

May 30, 3-15 P

19

18

34
16

45

25

17

36
37?

6

*Gauge overtlowed.



